evaporated in the Teflon beaker to 0.5 ml at 60°C, then 5 ml of aqua regia (HCl:HNO 3 = 3:1) 24 were added and re-evaporated to 0.5 ml. After that, the sample was transferred together with 2 25 ml of 6N HCl into a screw-top Teflon beaker and boiled for 20 minutes. After cooling to room 26 temperature, the sample was mixed with 17.5 ml DI-H 2 O and contained in a PTFE bottle. 27 28
A2. Isotopic analyses 29
Analyses were conducted with a Nu Instruments multi-collector inductively-coupled-30 plasma mass spectrometer, coupled to a cold-vapor hydride generator . 31
Samples were analyzed by standard-sample bracketing, where NIST SRM 3149 served as the 32 bracketing standard (Rouxel et concentrations with high accuracy, because our protocols are optimized for Se, but the As/Se 60 ratio in this sample was ~6 times higher than the average of all other samples prepared with the 61 same protocol. Approximate As concentrations in Table A3 are calculated by calibration of  62 As/Se ratios against rock standard SGR-1). Hence our data do not show any deviations from the 63 mass-dependent fractionation line that cannot be explained by isobaric interferences. We 64 therefore conclude that natural mass-independent fractionation (cf. Farquhar et al., 2000) is 65 absent in the Mt. McRae shale and that isobaric interferences have been properly corrected. 66 67
A3. Data accuracy and precision 68
The USGS reference material SGR-1 prepared and analyzed with the same protocol 69 yields an isotopic composition of +0.05 ± 0.18 ‰ (1σ, n = 9) for δ 82/78 Se. This value falls in 70 between the most recently published values of -0.13 ± 0.03 ‰ (Mitchell et al., 2012) fractures over an interval of about 1 billion years after sediment deposition. Chlorite-filled veins 94 visible in the drill core were cited as evidence for this process. We examined hand samples and 95 thin sections of a subset of our samples and found chlorite-filled veins at the base of the section 96 (182.14m, Figure A3 ) and in one sample at the end of the whiff interval (134.94m), but not in 97 samples that capture the most extreme trace-metal enrichments and isotopic fractionations 98 (146.34m, 140.04m, Figure A3 ). Hence we conclude that while metasomatic fluids did penetrate 99 the rock, they appear to have been rare and relatively metal-poor and therefore are not 100 
